Pharmacological properties of naturally occurring variants of the human norepinephrine transporter.
The human norepinephrine transporter (hNET) gene has five sequence polymorphisms that predict amino acid substitutions in the transporter protein: Val69Ile, Thr99Ile, Val245Ile, Val449Ile, and Gly478Ser. In order to functionally characterize the naturally occurring transporter variants, we used site-directed mutagenesis to establish the hNET variants and compared some basic pharmacological properties (uptake of norepinephrine and its inhibition by the tricyclic antidepressant desipramine) in COS-7 cells transiently expressing variant hNETs and wild-type hNET. None of the hNET variants displayed changes in the potency (Ki) of desipramine for inhibition of norepinephrine uptake. Furthermore, variants Val69Ile, Thr99Ile, ValZ45Ile, and Val449Ile did not affect kinetic constants (Km, Vmax) of norepinephrine uptake. However, COS-7 cells expressing the hNET variant Gly478Ser displayed an approximately four-fold increase in the Km for norepinephrine, while the Vmax was unaffected. The increase in the Km, which is equivalent to a four-fold reduction in the affinity of the variant hNET for its natural substrate norepinephrine, indicates that the glycine in position 478 is part of a substrate recognition domain. The reduced clearance of released norepinephrine by reuptake through the Gly478Ser variant might cause an increase in the synaptic and the circulating concentration of norepinephrine. Elevated norepinephrine concentrations have been associated with human diseases and it will be interesting to explore a possible contribution by the Gly478Ser variant to certain disease states.